Intracellular IL-37b interacts with Smad3 to suppress multiple signaling pathways and the metastatic phenotype of tumor cells.
Multiple signaling pathways that promote tumor cell metastasis are differentially activated in low/non-metastatic and metastatic tumor cells, resulting in the differential expression of metastasis-related genes. The underlying mechanism may involve the alterations of the intrinsic negative regulation in tumor cells. Here we report that the differential expression of interleukin-37b (IL-37b) in tumor cells alters the intrinsic negative regulation of signaling pathways, resulting in the difference of metastatic capacity. IL-37b could bind Smad3 and suppress Smad pathway by interfering with the formation and nuclear translocation of Smad2/3/4 complex. In turn, Smad3 could function as a co-regulator, enabling IL-37b to suppress multiple non-Smad pathways. IL-37b-Smad3 translocated into nucleus to upregulate the expression of non-receptor protein tyrosine phosphatases (PTPNs), thus promoting dephosphorylation to suppress the activation of tyrosine phosphorylation-dependent signaling pathways such as ERK, p38 MAPK, JNK, PI3K, NF-κB, and STAT3 pathways. Intriguingly, 13 of 17 PTPNs, most of which are metastasis suppressors, were downregulated in metastatic tumor cells because of the low expression of IL-37b. The marked decrease of intracellular IL-37b attenuated the intrinsic negative regulation in tumor cells, resulting in the enhanced activation of multiple signaling pathways and the increased capacity of invasiveness and metastatic colonization. Consistently, low expression of IL-37b in tumors was significantly associated with poor prognosis of cancer patients. Taken together, these findings reveal that intracellular IL-37b is a critical factor in the negative regulation of multiple signaling pathways that modulate the expression of metastasis-related genes, and suggest that IL-37b expression in tumor cells can potentially be a histopathological prognostic parameter for cancer patients and a therapeutic target for preventing tumor metastasis.